###### Learning Point of the Article:

Epithelioid osteoblastoma is a very rare entity that can be difficult to differentiate from osteosarcoma and requires an experienced pathologist for correct diagnosis.

Introduction {#sec1-1}
============

Osteoblastomas account for around 1% of benign bone tumors diagnosed on tissue pathology \[[@ref1]\]. Since they are so rarely diagnosed, the exact incidence is unknown. The lesion was first reported by Jaffe and Mayer, in 1932,who described osteoblastoma involving the metacarpal bone \[[@ref2]\]. Since this first description, a number of case series have been published characterizing this benign bone-forming neoplasm\[[@ref1], [@ref3], [@ref4], [@ref5]\].However, due to the relative infrequency, in which this lesion is diagnosed, large series are difficult to establish. Perhaps, the largest series, published by Lucas et al., found that osteoblastomas were more common in males and most often diagnosed in the vertebral column and sacrum \[[@ref4]\].

Osteoblastoma can present a diagnostic challenge to providers as there can be considerable overlap in presentation with other bony tumors. It is most important to exclude osteosarcoma when there is a suspicion of osteoblastoma. There are distinguishing features between osteoblastoma and osteosarcoma that can aid in the correct diagnosis. Clinically, it is very difficult to differentiate the two as both can present similarly. Osteoblastoma often presents with significant deep pain associated with both activity and rest typically unrelieved with anti-inflammatory medications \[[@ref6]\]. Radiographically, osteoblastoma can appear as an aggressive well-circumscribed, radiolucent mass that has the potential to grow quite large \[[@ref7]\]. Other findings on radiography include the presence of athin cortical margin and central mineralization \[[@ref8]\]. In contrast, osteosarcoma is commonly associated with destructive features on radiography such as periosteal reaction, presence of Codman's triangles, and loss of nearby host cortical bone \[[@ref7]\]. Furthermore, osteosarcoma almost always has an irregular lesion-host interface \[[@ref9], [@ref10]\]. Histopathologic evaluation of osteoblastoma will show poorly organized vascularosteoid patterns with trabeculae lined by osteoblasts \[[@ref3], [@ref11]\].The presence of pleomorphism or active mitosis should be concerning for a malignant process, such as osteosarcoma, and can help the pathologist differentiate the two entities \[[@ref8], [@ref9], [@ref11], [@ref12]\]. Due to these radiographic and histopathologic findings, scrutiny must be used when differentiating between osteoblastoma and osteosarcoma.

Further, complicating the diagnostic challenge is the spectrum of lesions found in osteoblastoma. More aggressive forms of osteoblastoma lesions contain epithelioid osteoblasts\[[@ref3]\]. This finding has led some pathologists to sub classify osteoblastomas based on these findings as Stage 1 (quiescent), Stage 2 (active), or Stage 3 (aggressive or epithelioid), with Stage 3 among the rarest of the subtypes \[[@ref3]\]. In this lesion, epithelioid-appearing osteoblasts appear to rim the bony architecture of the lesion and can be organized into sheets\[[@ref4]\]. This report discusses the case of a patient with an epithelioid osteoblastoma of the proximal femur treated with open curettage, bone grafting, and internal fixation.

Case Report {#sec1-2}
===========

History {#sec2-1}
-------

A 19-year-old healthy female presented to the musculoskeletal oncology clinic with a chief complaint of the right-sided groin pain for 3 weeks. The pain was progressive in nature and atraumatic in origin. The patient noted significant pain with functional activity in addition to nighttime pain. Oral anti-inflammatory medications did not relieve the pain completely.

Radiographic features {#sec2-2}
---------------------

Radiographs were obtained by her primary care provider, which demonstrated a large, aggressive lesion with some mixed lytic and blastic features about the proximal femur ([Fig. 1](#F1){ref-type="fig"}). On careful examination, there appeared to be a thin cortical rim over the margin of the lesion medially. Magnetic resonance imaging was obtained and demonstrated an aggressive appearing lesion centered near the inferomedial femoral neck as well as the lesser trochanter ([Fig. 2](#F2){ref-type="fig"}). The lesion demonstrated a lytic appearance with some extension through the cortex. A soft tissue mass of approximately 6cm in size was present which abutted the iliopsoas and vastus musculature causing adjacent mass effect.

![Pre-operative anterior-posterior X-ray view of the pelvis (a) and proximal lateral X-ray view of the femur (b) demonstrating a large, aggressive appearing lesion with mixed lytic and blastic features with a thin cortical rim over the margin medially about the proximal right femur.](JOCR-9-74-g001){#F1}

![Pre-operative coronal T1-weighted magnetic resonance imaging (MRI) (a) and coronal T2-weighted MRI (b) of the pelvis demonstrating an aggressive lytic appearing lesion near the inferomedial femoral neck and lesser trochanter extending through the cortex with a softtissue mass of approximately 6cm in size. The soft tissue mass abuts the iliopsoas and vastus musculature appearing to cause an adjacent mass effect.](JOCR-9-74-g002){#F2}

Intervention {#sec2-3}
------------

The patient underwent an open biopsy of the lesion through a posterolateral approach to the proximal femur. Sections from the curettage specimen showed a proliferation of relatively uniform large polygonal cells with eccentric round nuclei and abundant eosinophilic cytoplasm ([Fig. 3](#F3){ref-type="fig"}). These cells were associated with the formation of new woven bone and seen growing in large sheets. By immunohistochemistry, the cells showed diffuse positive staining for SATB2, consistent with osteoblastic differentiation. Tumor necrosis was not present and mitotic activity was low (1--3 mitotic figures per 10 high-power fields). Overall, the morphologic features were consistent with an epithelioid osteoblastoma. After a diagnosis of epithelioid osteoblastoma was established, the patient returned to the operating room for extensive curettage of the lesion through a posterolateral approach followed by insertion of a short cephalomedullary intramedullary nail. Before insertion of the nail, an argon beam was used to ablate the curettage bony and soft tissue margin. Following insertion of the nail, the defect was then filled with allograft cancellous bone as well as demineralized bone matrix and the wound was then closed. The patient was made partial weight-bearing for a period of 6 weeks followed by full weight-bearing. Her pain was reported to be significantly relieved at the 6-week post-operative visit and she was ambulating with a mildly antalgic gait. One year post-operative imaging did not reveal any hardware complications or lesion recurrence ([Fig. 4](#F4){ref-type="fig"}). In addition, on examination at the 1-year post-operative follow-up,the patient was not limited in gait or function. We will continue to follow the patient with serial radiographs and physical examinations for years to evaluate for recurrence.

![(a and b) High-power photomicrographs from curettage specimen stained with hematoxylin and eosin demonstrating proliferation of relatively uniform large polygonal cells (black arrow) with eccentric round nuclei and abundant eosinophilic cytoplasm. These cells were associated with the formation of new woven bone (white arrow) seen growing in large sheets.](JOCR-9-74-g003){#F3}

![Imaging at 1-year follow-up with anterior-posterior X-ray view of the right femur (a) and proximal lateral X-ray view of the right femur (b) confirmingthe placement of the short cephalomedullary intramedullary nailwith bony union.No hardware complications or lesion recurrence present.](JOCR-9-74-g004){#F4}

Discussion {#sec1-3}
==========

Osteoblastoma is a rare entity accounting for 1% of all benign bone tumor diagnoses \[[@ref3]\]. Patients with osteoblastoma often present with significant pain and an aggressive appearing lesion on imaging. This lesion most frequently occurs in male adolescents and young adults and is commonly seen in the long bones or posterior spinal elements\[[@ref1]\]. It is common for patients to report nighttime pain and incomplete pain relief with anti-inflammatory medications. This can be a differentiating factor from another benign bone tumor, osteoid osteoma, which responds well to anti-inflammatory medications\[[@ref6]\].

Epithelioid osteoblastoma is a rare variant of osteoblastoma that has been reported to account for as little as 14% of all osteoblastomas \[[@ref3]\]. Epithelioid osteoblastoma can present with particularly aggressive clinical, radiographic, and histopathologic features. Due to these similar features, it can be particularly challenging to differentiate these lesions from malignant lesions such as osteosarcoma. Clinically, the patient reported symptoms at presentation cannot differentiate between osteoblastoma and osteosarcoma. However, progressive symptoms or new findings during initial workup should be concerning for a malignant process. Radiographic and histologic findings of both lesions can aid in the correct diagnosis.

On radiography, osteoblastomas and osteosarcoma can have some overlap making diagnosis challenging. Osteoblastoma is often described as well-circumscribed lesions, with round well-defined contours, associated with expansive growth \[[@ref10]\]. In contrast, osteosarcoma is more frequently associated with more severe destructive features, notably aggressive periosteal reaction. Aggressive periosteal reaction can be characterized as spiculated, or lamellated, in appearance with the possibility to form Codman's triangles \[[@ref10]\].Finally, osteosarcoma almost always has an irregular lesion-host interface, with loss of surrounding cortical bone, which can greatly aid in differentiating the two \[[@ref9]\].

Perhaps, histologic assessment is most important in differentiating osteoblastoma from osteosarcoma. Osteoblastoma is characterized as having a sharp lesion interface with the absence of infiltration into surrounding normal bone \[[@ref10]\]. In contrast, osteosarcoma has been found to frequently be associated with nearby bony lesion infiltration andthe presence of an irregular shaped lesion interface \[[@ref10],[@ref13]\]. Furthermore, alack of pleomorphic cells,mitotic activity, and tumor permeation taken together strongly favor the diagnosis of osteoblastoma over osteosarcoma\[[@ref5], [@ref11], [@ref12]\].

As epithelioid osteoblastoma can be locally aggressive, extensive curettage or en bloc resection is the preferred treatment method \[[@ref8]\]. For this case, intramedullary fixation was also necessary to reduce the risk of post-operative fracture as the lesion had cortical bone destruction and was localized to an anatomic area at high risk for pathologic fracture. Even with seemingly adequate resection, local recurrence rates have been documented from 10 to 20% \[[@ref3]\]. Although these lesions have never been documented to metastasize, there have been cases of patient mortality from locally aggressive osteoblastoma tumors of the central neuroaxis \[[@ref4]\]. There have also been few cases of secondary malignant transformation of osteoblastoma to osteosarcoma \[[@ref14], [@ref15], [@ref16]\]. However, it is always possible that these cases were initially misdiagnosed.

Conclusion {#sec1-4}
==========

Epithelioid osteoblastoma is an extremely rare entity among the benign bone tumors encountered. With only a handful of cases reported within literature, it is important to have an appreciation and understanding of these rare tumors to ensure the correct diagnosis. It is imperative an experienced pathologist differentiate sepithelioid osteoblastoma from osteosarcoma as both share, particularly aggressive features on histopathology. Differentiating epithelioid osteoblastoma from malignant bone lesions is crucial to ensure correct patient treatment and the best possible patient outcome.

###### Clinical Message

Correctly diagnosing epithelioid osteoblastoma can be difficult due to the clinical, radiographic, and histologic similarities, it shares with osteosarcoma. Although epithelioid osteoblastoma is benign, it can still present in an aggressive nature with localized symptoms. A pathologist experienced with identifying bone tumors is required to evaluate these lesions.
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